Evidence that SV40 VP1-DNA interactions contribute to the assembly of 40-nm spherical viral particles.
The simian virus 40 (SV40) particle is mainly composed of the major capsid protein termed VP1. VP1 self-assembles into virus-like particles (VLPs) of approximately 40 nm in diameter when over-expressed in bacteria or in insect cells, but purified VP1 does not form such a structure under physiological conditions, and thus, the mechanism of VP1 assembly is not well understood. Using a highly purified VP1 assembly/disassembly system in vitro, here we provide evidence that DNA is a factor that contributes to VP1 assembly into 40-nm spherical particles. At pH 5, for example, VP1 preferentially assembles into 40-nm particles in the presence of DNA, whereas VP1 assembles into tubular structures in the absence of DNA. Electron microscopic observations revealed that the concentration of DNA and its length are important for the formation of 40-nm particles. In addition, sucrose gradient sedimentation analysis and DNase I-sensitivity assays indicated that DNA of up to 2,000 bp is packaged into the 40-nm particles under the conditions examined. We propose that DNA may facilitate the formation of 40-nm spherical particles by acting as a scaffold that increases the local concentration of VP1 and/or by acting as an allosteric effector that alters the structure of VP1.